Objectives To review prescribing practice concerning valproate, an established human teratogen, for the management of bipolar disorder in women of childbearing age. Design The Prescribing Observatory for Mental Health conducted a baseline clinical audit in the UK, as part of a quality improvement programme. Participants Six hundred and forty-eight clinical teams from 55 mental health Trusts submitted retrospective treatment data relating to patients with a diagnosis of bipolar disorder. results Of the audit sample of 6705 patients, 3854 were 50 years of age or younger. Valproate was prescribed for 24% of women and 43% men in this age group, and the mean dose of valproate was lower in women (1196 mg) than in men (1391 mg). For only half of such women was there documented evidence that information had been provided on the risks for the unborn child and the need for adequate contraception. Valproate was more often used in men to treat mania and aggression, while the most common treatment targets in women were hypomania and relapse prevention. Conclusions Despite explicit recommendations in national treatment guidelines and published safety alerts and warnings regarding the use of valproate in women of childbearing age, current prescribing of this medication to such women in the context of the treatment of bipolar disorder falls short of best practice, particularly with regard to provision of information regarding the risks associated with exposure to valproate during pregnancy. While women younger than 50 years of age were less likely to be prescribed valproate than men in the same age group, and at a lower dosage, it is unclear to what extent this reflects clinicians' concerns about teratogenicity or is driven by perceptions of the indication for valproate, and the dosage required, for the treatment of different phases of the disorder in men and women.
IntrODuCtIOn
Valproate is recommended by the National Institute for Health and Care Excellence (NICE) as a second-line treatment for the prevention of relapse in bipolar disorder. 1 There is also some evidence for efficacy in the treatment of mania 2 3 and bipolar depression. 4 The teratogenic potential of valproate, first identified over 30 years ago, 5 is dose-related. 6 7 Major congenital malformations (MCMs), defined as structural abnormalities of surgical, medical, functional or cosmetic importance, have been reported in over 9% of children exposed to valproate in utero, with neural tube defects, cardiac malformations, cleft palate and lip, and hypospadias each occurring in 1%-2% of live births. 8 In addition, exposure to valproate in utero has been found to reduce IQ by an average of 9 points 9 and increase the risk of developing childhood autism fivefold. 10 However, it may not be valid to directly extrapolate these data, derived largely from women with epilepsy treated with valproate to pregnant women with bipolar disorder receiving the drug. 11 Nevertheless, this evidence led the European Medicines Agency pharmacovigilance and strengths and limitations of this study ► Clinical performance was assessed against practice standards that were derived from evidence-based national treatment guidelines. ► The generalisability of the audit findings rests on the large national sample size, with data submitted by the vast majority of English NHS mental health Trusts. ► Each participating mental health service was invited to submit prescribing data on a random sample of eligible patients on their caseload, so any systematic sampling bias is unlikely. ► The findings regarding valproate prescribing are based on self-report data from secondary care mental health services, and relate only to measures and assessments that were documented in the clinical records. ► The findings may not be extrapolated beyond secondary mental health services.
Open Access risk assessment committee to strengthen existing recommendations that valproate should not be used to treat epilepsy or bipolar disorder in women who are pregnant or who can become pregnant unless other treatments have proved ineffective or intolerable. 12 In 2017, the French National Agency for the Safety of Medicines and Health Products announced a ban on the use of valproate for women with a diagnosis of bipolar disorder who were either pregnant or of childbearing age with no efficient contraception. 13 Despite clear recommendations to avoid prescribing valproate for women of childbearing age, 1 14 several small-scale audits in UK services have reported that clinical practice in this area is suboptimal. [15] [16] [17] [18] In 2016, the Prescribing Observatory for Mental Health (POMH-UK) embarked on a quality improvement programme (QIP) focusing on the use of valproate in people with bipolar disorder and conducted a baseline clinical audit. One focus of the QIP was the use of valproate in women of childbearing age, for whom such treatment should generally be avoided, only to be prescribed if the appropriate safeguards have been put in place. For the purposes of the clinical audit, the assumption was made that women who were 50 years of age or younger could potentially conceive, and so we report here on prescribing practice for the subsamples of women and men in this age category in the national sample.
MethOD POMH-UK invited all member healthcare organisations (most of which are NHS mental health Trusts) to participate in an audit-based QIP focusing on the use of valproate in people with a diagnosis of bipolar disorder. All Trusts and clinical teams were self-selected in that they chose to participate.
Selected clinical practice standards for the audit, derived from the NICE guideline for bipolar disorder (NICE 2014) were as follows: 1. Valproate should not be used routinely for women of childbearing age. 2. Where valproate is prescribed for a woman of childbearing age, there should be documented evidence that the woman a. is aware of the need to use adequate contraception b. has been informed of the risks that valproate would pose to an unborn baby. Trusts were asked to identify a sample of patients with a clinical or ICD-10 coded diagnosis of bipolar disorder. The following data were collected on each eligible patient, using a bespoke data collection tool: age, gender, ethnicity, nature of the clinical service providing care, current phase of bipolar disorder, whether the bipolar disorder was rapid cycling, any other ICD-10 psychiatric diagnoses, whether valproate was prescribed or not and, if so, the dose prescribed. For those patients who had started treatment with valproate in the previous 6 months, the clinical indications/reasons for prescribing were collected. With respect to women of childbearing age (defined pragmatically as being 50 years of age or younger), data were also collected in this same subsample relating to documentation of a discussion informing the woman of the teratogenic potential of valproate, the need for adequate contraception and whether contraception was known to be in place.
Clinicians and clinical audit staff in each Trust collected the audit data; ethical approval is not required for auditbased quality improvement initiatives. Anonymised data were submitted online using Formic software (http:// www. Formic. com/ survey-software/) and stored and analysed using SPSS V.21.
Data analysis
Analysis of data was performed using SPSS V.21 19 . The demographic and clinical characteristics of men and women in the total national sample who were 50 years of age or younger were analysed using simple descriptive statistics.
Binary logistic regression analyses were used to explore demographic and clinical variables associated with the prescription of valproate. In a series of univariable analyses, being prescribed valproate (yes or no) was the dependent variable, with ethnicity, age, gender, the clinical service providing care, the current phase of bipolar disorder, whether the illness was rapid cycling, other current psychiatric diagnoses and whether bipolar illness was the sole diagnosis or another diagnosis coexisted were the independent variables. The association of these variables with the prescription of valproate was then examined in a multivariable analysis using a backwards selection procedure until only the statistically significant variables remained.
An independent samples t-test was used to compare the dose of valproate prescribed for women aged 50 years or younger with that prescribed for men in the same age group. results A total of 648 clinical teams from 55 mental health provider organisations participated in this baseline audit. The data collection tool was completed for 6705 patients with bipolar disorder, 2416 (36%) of whom were prescribed valproate.
Prevalence of valproate use in women of childbearing age In the total national sample, 2364 (35%) were women of 50 years of age or younger and 1490 (22%) were men in the same age category; the demographic and clinical characteristics of these two subgroups are shown in table 1. Of the 2364 women, 574 (24%) were prescribed valproate. The respective figures for the 1490 men were 648 (43%).
Valproate dose
The doses of valproate prescribed for the subsamples of women and men who were 50 years of age or younger Open Access are shown in table 2. The mean daily dose of valproate prescribed for such women (1196 mg) was significantly lower than the mean daily dose prescribed for men (1391 mg); t=6.227, df=1217, p<0.001.
Factors associated with the prescription of valproate
The multivariable analysis revealed that age, gender, the clinical service providing care, the current phase of bipolar disorder, a rapid-cycling illness and a diagnosis of a comorbid substance misuse or anxiety disorder were all associated with the prescription of valproate. The direction and strength of these associations are shown in table 3.
Clinical reasons for prescribing valproate Treatment with valproate had been initiated in the previous 6 months in 162 patients (74 women and 88 men) aged 50 years or younger. Figure 1 shows the clinical rationales for prescribing valproate for each gender in this subsample. Hypomanic symptoms and relapse prevention were more common clinical reasons for prescribing valproate in women, while manic symptoms and aggressive behaviour were more common reasons in men.
Informing women of the teratogenic risk of valproate and protection against pregnancy In the 74 women who were 50 years of age or younger and had started valproate treatment in the last 6 months, there was documented evidence that 37 (50%) had been informed of the risks to the fetus (including neural tube defects) and that 18 (24%) had been informed of the implications for the longer term neurodevelopment of Open Access the child (such as neurodevelopmental delay and autistic spectrum disorders). The need for adequate contraception had been discussed with 41 (55%) of these women, nine (12%) of whom were prescribed an oral contraceptive, four (5%) had an IUD in place, six (8%) had received an injectable contraceptive or implant and six (8%) were using another method of contraception. There was no documented protection against pregnancy in 49 (65%).
DIsCussIOn Prevalence of valproate use in women of childbearing age and clinical reasons for use
The prevalence of valproate prescribing in women of childbearing age (50 years of age or younger) who had a diagnosis of bipolar disorder was just over half that found in men in the same age group. Where valproate was prescribed for such women, compared with men in the same age group, the target symptoms were less likely to be those associated with mania. One possible explanation for these findings is that clinicians are aware of the teratogenic potential of valproate and avoid the use of this medicine where possible, particularly in women who may be particularly vulnerable to having an unplanned pregnancy, such as during an episode of hypomania or mania. However, the differences observed in the frequency of valproate use for women and men under 50 years of age may also reflect clinicians' perceptions of the effectiveness of valproate in each phase of the disorder.
Valproate dose
The association between valproate and congenital malformations is clearly dose-related in the treatment of epilepsy; analysis of data from just over a thousand valproate-exposed pregnancies on the EURAP registry (European Registry of Antiepileptic Drugs and Pregnancy) revealed that the rate of congenital malformations identified by 1 year of age was 5.6% when the daily dose of valproate was less than 700 mg at conception, 10.4% when the dose was between 700 and 1499 mg, and 24.2% when the dose was 1500 mg or higher. 6 A further prospective observational study of 1220 women exposed to valproate monotherapy during pregnancy reported an MCM prevalence of 5% by 6 weeks of age with a daily dose of 600 mg or less, 6.1% with a daily dose of 600-1000 mg and 10.4% with a daily dose higher than 1000 mg. 7 The Medicines and Healthcare products Regulatory Agency 18 has concluded that while the teratogenic potential of valproate is greatest at higher doses, which they define as being above 1000 mg daily, the available data do not allow for the identification of a threshold dose of valproate, below which there is no teratogenic risk. Table 2 Prescribed daily dose of valproate in the subsamples of women and men 50 years of age or younger, and reported prevalence figures for major congenital malformations (MCM) associated with prenatal exposure to these doses as reported from the UK and Ireland epilepsy and pregnancy registers 
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Our data revealed that while the women in our national sample were prescribed a lower average dose of valproate than men, 90% of the women of childbearing age were prescribed a daily dose of valproate of more than 600 mg, and more than half a daily dose of more than 1000 mg. This latter proportion was similar to that found in systematic audits conducted 10 years ago in South-East London 15 and Manchester, 16 and suggests that the dose of valproate prescribed for such women is not noticeably decreasing. Further, it remains unclear whether the lower doses used for women under 50 years of age reflect concern about the potential teratogenic effects, the different phases of the disorder being treated in men and women or a general principle of prescribing lower dosages for women because of their poorer tolerability of medication.
Informing women of the teratogenic risk of valproate and the need to protect against pregnancy Of the women of childbearing age in our national sample, there was documented evidence that half of those who started treatment with valproate had been informed of the teratogenic potential of this medicine. This is double the proportion of women reported to have received this information in the local clinical audits by James et al 15 and Wieck et al 16 mentioned above, and a third higher than that found in another, more recent audit in the UK. 18 When considered together, there is some evidence from these independent clinical audits that practice with respect to informing women about the risks associated with valproate treatment is improving over time, but absolute adherence to our clinical practice standard remains disappointing given the high profile warnings from NICE, 1 the EMA 12 and, jointly, the MHRA and NHS Improvement. 20 A QIP conducted within South London and Maudsley NHS Foundation Trust between 2008 and 2009 reported a sixfold increase in the proportion of women informed about the teratogenic potential of valproate from one in ten to almost two-thirds. 17 However, the intervention used to achieve this improvement was resource intensive: it comprised a systematic second check of the clinical records of women starting valproate treatment, and where there was no documentation that the required information had been given, a personalised prompt to the prescriber and the option of a clinical pharmacist speaking with the female patient should the prescriber be unable to. Such a demanding intervention, which still managed to miss one woman in three, would be unlikely to be sustainable in the medium to long term.
We found that there was documented evidence that contraception had been discussed for just over half the women of childbearing age who recently started treatment with valproate. This proportion is higher than noted in the previous local audits 15 16 and is consistent with the modest improvements seen over time in the proportion of women informed about the teratogenic potential of valproate.
COnClusIOn
Despite explicit recommendations in evidence-based, national treatment guidelines as well as widely disseminated safety alerts and warnings regarding the use of valproate in women of childbearing age, current prescribing of this medication to women in this age group with a diagnosis of bipolar disorder falls short of best practice, particularly with regard to the provision of information regarding the risks to the unborn child associated with exposure to valproate during pregnancy. We found that women of childbearing age were less likely to be prescribed valproate than men, and that when valproate was prescribed for such women, the dose was lower than that used in men. However, it is unclear to what extent these differences in prescribing practice Figure 1 Clinical reasons/target symptoms for starting valproate treatment in a subsample of women (n=74) and men (n=88) with a diagnosis of bipolar disorder, 50 years of age or younger.
Open Access reflect concerns about teratogenicity. An alternative explanation, suggested by our data, is that valproate is more often prescribed in men to treat mania or aggression, and it is possible that clinicians perceive that such indications warrant higher doses than those needed to treat the most common indications in younger women, which were hypomania or the prevention of relapse.
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Data sharing statement
The following statement on data ownership was included in the customised reports to all participating trusts for this quality improvement programme: in line with the original memorandum of understanding between POMH-UK and member healthcare organisations (predominantly mental health NHS Trusts), the following statement outlines the agreement regarding ownership of the audit data in this quality improvement programme. Ownership of the local data submitted to POMH-UK is retained by the healthcare organisation that submitted them. These data have been made available to POMH-UK in a way that is anonymous, with the exception of the identity of the source organisation. The aggregate data from all participating organisations have been analysed by POMH-UK, to produce this customised report. This report summarises the national results and local results at organisation and clinical team levels, benchmarked anonymously against the other organisations taking part. There is a publication strategy allowing POMH-UK to publish the anonymous aggregated data on its website and/or in appropriate scientific journals. Any requests from other organisations for these audit data will be referred to the POMH-UK reports appearing in the public domain or provided with a list of member healthcare organisations and asked to approach them individually. It is each organisation's decision whether, and with whom, to share their data. Reflection by clinical teams on their benchmarked performance is perhaps the most potent element of POMH-UK programmes. In addition to performance against the clinical standards, the audit data include demographic, diagnostic and other relevant clinical information that provide a context for interpretation and understanding of practice, which can inform local strategies and systems to achieve improvement. The data collected are designed to be suitable for this clinical purpose, and not for objective ranking of healthcare organisations, for which they are untested and would not necessarily be appropriate.
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